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An New Load Allocation Algorithms of Direct Load Control
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Abstract — This paper presents an advanced load allocation algorithm in Direct Load Control(DLC) system. It is
important to aggregate a various demand side resource which is surely controllable at the peak power time for a
successful DLC system. Previous load allocation algorithm appropriate for DLC system is based on interchanged
information, but, this algorithm can not derive optimal solutions. In this paper, we develop the optimal algorithm and the
new load allocation algorithm in polynomial time. The simulation results show that the proposed heuristic algorithm for

DLC system is very effective.

Key Words

.M B

ARl age Yl Hatel 37 Bom 2l

of Aesgel BAZL WAR 247 9 W, £gre ¥
S AN A7 Aoislel ARom 48T FFAL A

Jolt}, 2001 A€ @Az oux|FEFdaA HF A
FRe AT A ReAo A S A AT vdFId
o] 7} HaAYS FrItorn AHEF ¢
Jodg it o}yl B %A H|~(Ancillary Service)
Lojlp FAA AHANEAS (AT § QE et
A2 wol gkt [1][2] FH 2, f7kel o8k A H A
A F3tAlo1e] Fodo] U FZbEa 9t

AT (@AE dEAYRANA st Sl

o]

A

loﬁoﬁ'ﬂllon‘“
floo) v 2
_\101?12&39&2&
N

AIO
ﬁ

i

o o\ [o
hx2 T
£ op
N ol
- -
i Ry
s
rlr
J>i
mki
s
ofr
ol
2
2
>
>
2
i
>
- 0l
2

N
2

. ARRaael A

*

48 A sAWSE AAARNGY 2u0s
E-mail : jukim@hoseo. edu
Hee ‘X} 2009 9¢ 26¥

HFE £ 20099 129 114

HEPH O AlAel MEE F3t

AT
ne
!
o
ik

DLC(Direct Load Control), Peak control, Load control

N
ri

2
21 ZFHESHo AMA”e #d H T|s

A FelAo] Aol K3
2T A &, Adda, Gdda, A

TE&IFZol Aol ddo] o]Fojxm o] tiste] F&7}
=9 Ao 3l gHo] o]Fof Aol dHate] FahA|
Ve AYPoR FTEHIL, FItAl] AF FaFE ARG A
2~®l(Load Service Entity System; LSES)S ZR-E 2 7314
]2 (Energy Management Device; EMD)® Alo] A&7} A
x| FahA ol @ dd %] (Load Control Unit; LCU)o A &l
F Aule] dYAbdel o gk RapA|o] 7t o] FoXItt[4][5]

o
B9
2
o%
1
rlo
B9
B2
N
= o

ot
ol

TP ses
-
|
Internet
| |
| |
ENI) ENI)

' _T=lF 3 - = Acu 2N s _TelF 3 - - Acu 2N
all L@ Lall &
LoAD #1 LOAD #N LOAD #1 LGAD #N
=87t =87t

38 1 DY EstA o AlAH
Fig. 1 DLC System

22 7|& H sl

k=

AT

RRULAIAA LR A ALY FaA BY YL

407



FekE wiEstal, AEUS o] &dte] &7kt A P LS Hiof

Yes

i No

— Y

- Hofss &

o012 LS -5,
et

Load Shedding
Priority Based Algorithm& 2z LCU9 Aol A9
(priority)oll w&} FslAo @S Wi AL 7Eo=
o} wkeR Alo] HEF A slEste LCUZ v 248 4

S
I
)
+

HIO LOU 2IAE J|= | l
A

=
,;l)

Il

|
':‘5,)

MR gneEe Nee Aades dE T TARA,
Fol & @P woh AWA, v gol AAsEE oY |
o Aotk & wE duFolNe HERFE | =0 w0 xc=s,
Priority & AALF FFol tlgas Avdon 4 N
$7b R3ER Priorityst ASALF FE0 BE vl —
FAeIoF Bk, 712 MEALLFS AHANS FA R et
= l
dZ2E0], RC=48°] 1, L1=40, 1.2=35, 1.3=30, 1.4=25 &} | Norm, =|RC-L |
34k IRC-L1| = 8, [RC-1.2| = 13, IRC-L3| = 18, IRC-LA| '
= 23 o|=Z, Normel 74 #& L1& AgaiA o, RC=RS), ~RL; | Normo! 21 B2
RC=8elt}. & WA FZo|A |RC-L2l = 27, [RC-L3| = 22, 1 LuEs
IRC-LAl = 17 o|B2, Normol 7bd #& 142 A€t |
Atk RC=4821 Z4%el, L1} L4 Adsigons IR
L1+L4=650|t}. o] Ao A< 3= L3+L4 = 30+25 =55
o]t} No

3. M2R B2 L&

AR Bl dugse duA#Esay djE &
e FEY o] F£&7te 74 RaE aFEe o, d¥ A
GFE HX godA HESs HAagste 1ue AAs,
e Aol A Og9] AdEe] dEt A2 Afde
aFYAA Feh AFS AAFES @rh B =Rz L 2 FoE 2
oA HaE AAs] st HA Sug 2y Fig. 2 Load Allocation Algorithm
Heuristic ¢i1g]5& Al g

RelE dneEe W8S 45 et 548 A
b SAREE GeH 2o BT 4 A a1 2 e gnelE

ANVH, o, = #87iel Hohje) AR o, = (EE] Zf]ijf JHelEE oS 0] Subset Sum #oel

ASzae GeNoz FHAL. = ¥8% 7 »l‘:};. SubsetvSum ol 7] E L —roiid A

A A4 sol disted, 1 Fo] sof 22 #e 2= HF

22‘1 l/Xcl-/ZB @%ijl"% 2= T"E‘ZHO]E]'. I gk Noj LHE}O% L Z."E 2 io1]

o714, B KPXZ5EHe g Atk o], g sk =3 Alzto] FQst2E Exponential Time <ilg]
A= le, =19 o, A88) otk ot

408



n < |S|
Lo‘* <0>
fori =1 to n do
L; < MergeLists(Li-, Lis1 + xy)
Lol A tioh & AAgryg 2 $2 A7
Lol A B & HAGS A4

S Ol W

a7 3 A w2 LnlF

Fig. 3 Optimal Allocation Algorithm

47 i ae Fel A S=(1, 4, 5lola Bigte] 8olebw,
L,=0, L,=0,1, [,=0,1,4,5, L,=0,1,4,5,6,9,100] 3, %% 7 8
LR = ﬂ 2 97 €t

32 22 Fslu& daelF

Subset Sum A= Exponential time°o] Z Q32 Z
NP-Complete &#le]t}. Fatulit dag]Fe] 3 A|+s
238k 7] fsle] B =4 A A S Polynomial Al7F &
1EEFe otHe B AEE dugse dubE<d
Approximation Subset ¥iE]FS FAZA AAHAG
Subset Sum TAE HXEFERGY L 7S AR H))

wollAE FEEk o) B Folof §h7] wiiEolth

A =g HahaE &
1. n < |S]

2. Lo < <0>

3. fori =1 ton do
4. L; < MergeLists(Li-, Li-1 + x3)

5. L; < Trim(L;, §)

6 LolA tio 2 HA23es 23ste & 8 AA
7. Lol Al &

2T &S, t, 8)

BFRT 2 Haghe 44

33 4 ME2 Rt 2 212&
Fig. 4 New Load Allocation Algorithm

A4e)E v
BlE 65 ol &

£ o] &g

SuA, £ AAE Fas
=) H

|
3t g 2E Lig A2% WHS Trim(L,

1. m < |L]

2. L' <« <0>

3. last < Y,

4. for 1 = 2 to n do

5 if Y; > last * (1+8) then

6. append Yi-; onto the end of L’
7. last < Y;

8. return L'

a8 5 Trim(L, 8)
Fig. 5 Trim(L, &)

NYRHO Alael M2 25t )

AT
ne
!
i)
ik

Trans. KIEE. Vol. 59, No. 2, FEB, 2010

<10, 11, 12, 15, 20, 21, 22, 23, 24, 29> ol@hw, ZAMRES:
AAF Foll= L = <10, 11, 15, 20, 23, 29>0] #r} 12+
119] AMgtol AL 213 223 209] Abgrolm, 243 23¢]
Abgkol 7] wiioltt. &aE]Fe] A el FPA7HS Trade
Offe] #A7ZE Ak v g § gho] AAFTE, FAALFS
AR H A eke] o ArF A v g § S )
olgl o] wjEle] uwtgl AAEojoF 3, n o] AXFTHE 2
§ @ AAstofo ok APFmEolsE LaEF
Fe Az wha), 01705 Abelo] ghE #4834 gtk

3.3 Greedy ¢12|&

AU weFe] FAH J)Ee] FouE dueEe
Greedy &ile]Fe] dFo2, vavt o] xdd & 3l
Greedy ¢18]E&S O(N?) g3 Zo|t),

1. while(TRUE)

2 NOI"InjleC’le

3. Norm; 7} 7Hd 22 X& AlH

4 RC = RC - X;

5 if RC < 0, then return
a8 6 Greedy &12|&

Fig. 6 Greedy Algorithm
4, AlE8lolM

NP-Complete &A 241, 37 A7t
k7] fshe, B =il A

o
= rlr

ol e

= FYPH = N2 dugdFsS A4
stk Aletd W FaEAS HFEY] At AlEYo
AL Fach AEdolddE AYEstAo] AlAEd
Al A gEEe FE7F F8 HolEE ol &5t FUHA
wHea ANgdgelds FdArt. daFS Windows
Z1ksto] C++E o] g3t FHE AT

41 =70l 28t AlE8olM

A AR A EGolAE FE75E HASAEA HAH &
dugFo FPALS FASAT HAAH duyFe T
Akl ne] Frtel wet V|Eta AR FUHEE 4 T
ATk &7 4 600704 diste] dAgg Azl (olrlE 10
Lol A 1A17ke] & Zolthel A¥E =&V E e A
o2 oiEch

35000

30000 //

20000 //

15000 / SUAZHE)

10000

5000 //

’ 30 35 40 45 50 55 60 65 70 75
a3 7 2M w2 LD S(FHAIZH
Fig. 7 Optimal Allocation Algorithm(Time)
409



SHEEES

2X 59 25 2010 2¥

42 A Ztoll o[ EH AlE&|olMd

AR FsIA = AGAIZE EAZE el #8712 Ad T
BE e 497t devz dugFe FaA| 7k A efo
dAgit, o] Agof duEglEe 74 & AEolUld 43
o] Hojof st} 7 WAl AlEdo| A= AIE A F10F)
stell e Fe A4 E HwsArt HAH duzE
7 Ajtd guElES AstE AEdT FIIJEF g
d&s AN Greedy a2l F2 F38 Algto] FHo}
Azt A eke] ou7b gtk & 19 Greedy ¥aE|E3 34
dauE s, At ¢uEFY AHE uugrt 1 144 B2
= vke} o] Aot LduEFel M 2 AYE =ESIA
gooZ At duggEe] Aol ¢+ S ¢ Ao
E: 1 AlZefolM Aol &)

Table 1 Simulation Results(kW)

110,001 110,300 110,310 110,010

120,001 120,300 120,010 120,010

130,001 130,300 130,110 130,010

140,001 150,000 140,160 140,010

150,001 150,300 150,520 150,010

160,001 170,000 160,110 160,010

170,001 170,300 170,060 170,010

180,001 180,300 180,170 180,010

190,001 190,300 190,410 190,010

200,001 200,300 200,240 200,010

210,001 210,300 210,050 210,010

220,001 230,000 220,550 220,010

230,001 230,300 230,670 230,010

240,001 240,300 240,040 240,010

250,001 250,300 250,800 250,010

260,001 260,300 260,610 260,010

270,001 270,300 270,800 270,010

280,001 290,000 280,900 280,010

290,001 290,300 290,130 290,010

300,001 300,300 300,980 300,010
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